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[57] ABSTRACT 
An automatic micro?lm retrieval system for retrieving 
contents of a dictionary or the like recorded on a micro 
?lm and displaying them on a screen is disclosed. Said 
micro?lm includes a retrieval cord and divided into a 
plurality of unit regions to be displayed on said screen at 
the same time and further includes a cord added to each 
of said unit regions and representing an index word 
whose contents are included in each of said unit regions. 
A plurality of said unit regions are assembled into a 
plurality of groups. To each of said groups are added 
cords representing ?rst and last index words included in 
each of said groups. Provision is made of a subtracter 
which functions to compare said cords read out by a 
reading head with key inputs obtained by depressing 
keys provided on a key board and control movements 
of a movable stage holding said micro?lm thereon, 
thereby retrieving said micro?lm. 

7 Claims, 30 Drawing Figures 
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FIG. 13 
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AUTOMATIC MICROFILM RETRIEVAL SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an automatic micro?lm re 

trieval system which makes use of a micro?lm bearing 
contents of a dictionary or the like recorded thereon 
and which can automatically retrieve a ?lm portion 
bearing an index word in response to an input signal 
obtained by depressing keys. 

2. Description of the Prior Art 
Heretofore it has been the common practice to record 

an English-Japanese dictionary, for example, on a mi 
cro?lm in a reduced scale, automatically retrieve a 
micro?lm portion bearing a desired index word by de 
pressing keys corresponding to such index word and 
project the retrieved micro?lm portion on a screen in an 
enlarged scale. In this case, it is important to carry out 
successive steps of depressing the keys corresponding to 
the desired index word and retrieving the ?lm portion 
bearing the index word in a rapid and reliable manner 
with the aid of a device which is simple in construction. 

In the conventional micro?lm retrieval system, in 
order to obtain a signal for retrieving a ?lm portion, a 
signal representing the relation between an index word 
and a micro?lm portion bearing the index word re 
corded thereon must be stored beforehand in a memory. 
This signal thus stored in the memory causes the index 
word corresponding to the depressed keys to convert 
into a signal corresponding to the micro?lm portion 
bearing the index word and this signal is used for re 
trieving the micro?lm. 

In such conventional system, it is indispensable to use 
the memory, so that the system becomes complex in 
construction and very troublesome in operation of stor 
ing beforehand the above mentioned signal in the mem 
ory, that the system is constructed such that at ?rst the 
input signal produced by depressing the keys is con 
verted into a position representing signal and then the 
signal thus converted is used to retrieve the information 
on the micro?lm, thereby limiting the retrieving speed, 
and that, in the case of replacing the existing micro?lm 
by another kind of micro?lm, provision must be made 
of a memory corresponding to such micro?lm. 

SUMMARY OF THE INVENTION 

An object of the invention, therefore, is to provide an 
automatic micro?lm retrieval system which can re 
trieve informations recorded on a micro?lm in a rapid 
and reliable manner without requiring any memory and 
hence is simple in construction. 
A feature of the invention is the provision in an auto 

matic micro?lm retrieval system comprising a stage 
movable in X and Y directions, a micro?lm disposed on 
said stage and bearing contents of a dictionary or the 
like recorded thereon, an optical system and reading 
head arranged above and opposed to said micro?lm, a 
screen and a key board provided thereon with a number 
of keys corresponding to index words to be retrieved, a 
micro?lm portion corresponding to index words se 
lected by depressing said keys being projected on said 
screen, the improvement comprising a retrieval cord 
recorded on said micro?lm, the surface of said micro 
?lm being divided into a plurality of unit regions to be 
displayed on said screen at the same time, a cord added 
to each of said unit regions and representing an index 
word whose contents are included in each of said unit 
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2 
regions, a plurality of said unit regions being assembled 
into a plurality of groups, cords added to each of said 
groups and representing ?rst and last index words in 
cluded in each of said groups, and a subtracter compar 
ing said cords read out by said reading head with key 
inputs obtained by depressing said keys and controlling 
movements of said stage and retrieving said micro?lm 
disposed thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of one embodiment of an 
automatic micro?lm retrieval system according to the 
invention; 
FIG. 2 is an enlarged plan view of a micro?lm for use 

in the system shown in FIG. 1; 
FIG. 3 is an enlarged plan view of a part of the micro 

?lm shown in FIG. 2; 
FIGS. 4A and 4B are enlarged plan views of bar 

cords for use in the micro?lm shown in FIGS. 2 and 3; 
FIG. 5 is a block diagram of the system shown in 

FIG. 1; 
FIG. 6 is an enlarged plan view of one modi?ed em 

bodiment of the micro?lm shown in FIGS. 2 and 3; 
FIG. 7 is a plan view of another modi?ed embodi 

ment of the micro?lm shown in FIGS. 2 and 3; 
FIG. 8 is a diagram illustrating successive steps of 

recording one original visual ?eld shown in FIG. 7 on a 
micro?lm in a reduced scale; 

FIG. 9 is a perspective view of an optical system for 
effecting the recording step shown in FIG. 8; 

FIG. 10 is a perspective view of an optical system for 
reproducing an information on a micro?lm on a screen; 

FIG. 11 is a perspective view of another embodiment 
of an automatic micro?lm retrieval system according to 
the invention; 
FIG. 12 is a block diagram of the system shown in 

FIG. 11; 
FIG. 13 is a perspective view of a further embodi 

ment of an automatic micro?lm retrieval system ac 
cording to the invention; 
FIG. 14 is a block diagram of the system shown in 

FIG. 13; 
FIG. 15 is an enlarged plan view of a further modi?ed 

embodiment of the micro?lm shown in FIGS. 2 and 3; 
FIG. 16 is a block diagram of a modi?ed embodiment 

of the system shown in FIG. 11; 
FIG. 17 is an enlarged plan view of a still further 

modi?ed embodiment of the micro?lm shown in FIGS. 
2 and 3; 
FIG. 18 is an enlarged plan view of an initial position 

determining mark shown in FIG. 17; 
FIG. 19 is a block diagram of a device for determin 

ing an initial position of a micro?lm according to the 
invention; 
FIG. 20 is a diagram of contents of a dictionary and 

bar-cords recorded on a micro?lm; 
FIG. 21 is a diagram showing construction of the 

bar-cord shown in FIG. 20; 
FIGS. 22A, 22B and 22C are wave form diagrams of 

outputs from a light detector when each position of the 
bar-cord shown in FIG. 21 is read out; 

FIG. 23 is a block diagram of one embodiment of a 
reading position correcting device according to the 
invention; 
FIG. 24 is a diagram of another embodiment of a 

reading position correcting mark shown in FIG. 21; 
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FIG. 25 is a diagram of a further embodiment of the 
reading position correcting mark shown in FIG. 21; and 
FIGS. 26A, 26B and 26C are wave form diagrams of 

outputs from a light detector when each position of the 
mark shown in FIG. 25 is read out. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows one embodiment of an automatic mi 
cro?lm retrieval system according to the invention. In 
the present invention, if keys In of a key board 1 corre 
sponding to the spelling of an index word to be selected 
are depressed, a stage 3 with a micro?lm 2 disposed 
thereon is moved in X and Y directions so as to bring 
the index word selected by the depressed keys 1a into 
alignment with the optical axis of an optical system 4 
and the contents of a dictionary or the like recorded on 
the micro?lm 2 is projected on a screen 5. 
More particularly, on the micro?lm 2 are recorded 

not only the contents of the dictionary or the like but 
also retrieval bar-cords to be described later. These 
retrieval bar-cords are read out by a bar-cord reading 
mechanism 6 so as to effect the retrieval operation. In 
addition, the optical system 4 is connected to an auto 
matic focus adjusting mechanism 7 which functions to 
automatically bring the image projected on the screen 3 
in focus. The key board 1 is also provided with an OK 
key to be described later. 
FIG. 2 shows the micro?lm 2 shown in FIG. 1. An 

embodiment in which an English-Japanese dictionary of 
1395 pages is recorded on a micro?lm (micro?che) of 
100x 125 mm2 (effective size of 90X 115 mmz) in a re 
duced scale will now be described. In this case, a rate of 
reduction is U43 and each half page 10-1-1, 10-1-2, ) . . 
. of the dictionary is recorded on the micro?lm 2. Each 
half page is divided into substantially four square re 
gions. But, each half page is not always divided into 
four regions depending on the arrangement of letters. 
One of these four square regions is projected on one 
visual ?eld of the screen 5. 

In the present embodiment, at the side of each square 
region is arranged a ?rst bar-cord 11-1, 11-2 . . . repre 
senting the spelling of a ?rst index word included in 
each square region. Such ?rst bar-cord may represent a 
main index word included in each square region instead 
of the ?rst index word included in each half page. This 
?rst bar-cord is composed of 100 bits, 1 bit being repre 
sented by black and white, for example. Since English 
alphabet consists of 26 letters, l letter can be expressed 
by 5 bits, and as a result, the ?rst bar-cord can represent 
one word consisting of at most 20 letters which are 
suf?ciently long letters for the English-Japanese dictio 
nary. 
Then, on the micro?lm 2 are recorded second bar 

cords 12-1-1, 12-1-2, . . . , each composed of 200 bits 

with respect to each half page 10-1-1, 10-1-2, . . . , com 

posed of a group of four square regions. First 100 bits A 
of the second bar-cord represent the ?rst index word of 
each half page and succeeding 100 bits B represent the 
last index word of each half page. Near each of these 
second bar-cords is arranged a stop signal S which is 
used for determining a retrieval position. In addition, 
provision is made of a third bar-code for each line of the 
half page, that is, provision is made of a third bar-cord 
13-1, 13-2, . . . composed of 200 bits for one line of the 
half page 10-1-1, 10-1-2, . . . , 10-1-n, a third bar-cord 

13-2 composed of 200 bits for the next line of the half 
page 10-2-1, 10-2-2, . . . , 10-2-n. 
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4 
Similar to the above described second bar-cords for 

each half page, in the case of line 1, for example, the ?rst 
100 bits A of the third bar-cord 13-1 represent the ?rst 
index word of the ?rst half page 10-1-1 and the succeed 
ing 100 bits B represent the last index word of the last 
half page 10-1-n. Near each of these third bar-cords is 
arranged the stop signal S. The measures similar to the 
above are also taken for the succeeding lines. Each of 
the above described bar-cords is arranged along the 
retrieval direction. 

In the present invention, the micro?lm 2 bearing the 
contents of the dictionary and bar-cords is used for the 
purpose of automatically retrieving the contents of the 
dictionary in the following manner. In the ?rst place, let 
it be assumed that the bar-cord reading mechanism 6 is 
located at a position on the ?lm 2 designated by refer 
ence numeral 14 in FIG. 2. If the English word 
“GREEK” is to be retrieved, for example, at ?rst, that 
key 1a of the keyboard 1 which corresponds to a letter 
“G” is depressed. As a result, the micro?lm 2 is moved 
in a direction shown by an arrow Y to cause the reading 
mechanism 6 to read out the third bar-cord 13-1. As 
described above, each bar-cord is arranged along the 
moving direction of the micro?lm 2, so that any other 
scanning for reading out the bar-cords is not required. 
As described above, in the third bar-cord 13-1 are writ 
ten the ?rst and last index words of the ?rst and last half 
page of the dictionary. If an index word beginning from 
“G” is included in the line 1 from 10-1-1 to 10-1-n, the 
movement of the micro?lm 2 in the Y direction is 
stopped at the line 1. 

If the index word beginning from “G” is not included 
in the line 1 from 10-1-1 to 10-1-n, the micro?lm 2 is 
further moved in the Y direction to cause the reading 
mechanism 6 to read out the third bar-cord 13-2 on the 
line 2. If the index word beginning from “G” is not 
included in the line 2, the micro?lm 2 is still further 
moved in the Y direction. In this way, the micro?lm 2 
is continuously moved. If the index word beginning 
from “G” is included in the line m from 10-m-1 to 10-m 
n, for example, the movement of the microfilm 2 in the 
Y direction is stopped at the position of the stop sign S 
on the line in. 
FIG. 3 shows the line m and its vicinity in an enlarged 

scale. If a key 10 corresponding to “R” is depressed, the 
input letters obtained by depressing the key become 
“GR”. 

If the index word beginning from “GR” is not in 
cluded in the line in, the micro?lm 2 is further moved in 
the Y direction to cause the reading mechanism 6 to 
read out the third bar cord 13-(m-l-1) ) on the line 
(m+1). If the index word beginning from "‘GR” is in 
cluded in the line (m+1), the movement of the micro 
?lm 2 in the Y direction is stopped at the position of the 
stop sign S. 
As shown in FIG. 3, the line (m+1) includes therein 

index words from “GIVE AND TAKE" to “HAIR”, 
so that the index word beginning from “GR” is not 
included in the line (m+ 1) at all. As a result, the micro 
?lm 2 is moved in the X direction and stopped at the 
half page 1U-(m+I)-23 including therein the word be 
ginning from “GR". 

Then, the key corresponding to “E" is depressed to 
obtain an input “GRE". If the input becomes “GRE“, 
the micro?lm 2 is further moved in the X direction to 
cause the reading mechanism 6 to read out second bar 
cords 12-(m+1)-24, 12-(m+1)-25, . . . corresponding to 
each half page. If the index word beginning from 
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“GRE” is included in the half page 10-(m+1)-34, the 
movement of the micro?lm 2 in the X direction is 
stopped at the position of the stop signs S of the second 
bar-cord 12-(m+ l)-34 associated with the half page 
10-(m+ l)-34. If a key corresponding to “E” is de 
pressed, an input “GREE” is obtained. If an index word 
beginning from “GREE" is not included in the half 
page 10-(m-t-1)-34, the micro?lm 2 is further moved in 
the X direction to cause the reading mechanism 6 to 
read out a second bar-cord l2-(m+1)-34 associated 
with the half page 10-(m+ l)-34. If the index word be 
ginning from "GREE" is included in the next half page 
l0-(m + l)-35, the movement of the micro?lm 2 in the X 
direction is stopped at the position of the stop sign S of 
the second bar-cord 12-(m+l)-35 associated with the 
next half page l0-(m+1)-35. 

If a key corresponding to “K” is depressed, an input 
"GREEK" is obtained. In this case, it is uncertain 
whether or not an index word beginning from 
“GREEK” is included in this half page or becomes 
deviated from this half page when the next key is de 
pressed, so that the micro?lm 2 is not moved. 

If a key “OK" showing the absence of the key input 
is depressed, it is found out that “Greek” is included in 
this half page 10-(m-t-l)-35. Then, the micro?lm 3 is 
moved again in the Y direction to retrieve this half page 
and is stopped at a ?rst bar-cord ll-K showing 
"GREEK”. 

If the bar-cord which coincides with the key input is 
absent, the micro?lm 2 is stopped at a position where 
the input cord exceeds the bar-cord. After the above 
described automatic retrieving operation has been com 
pleted, the retrieved portion is projected on the screen 
5. 
The above described movement of the micro?lm 2 is 

controlled in the following manner. As shown in FIG. 
4, each bar-cord represents each letter such that the ?rst 
5 bits represent the capital letter and that the next suc 
ceeding 5 bits represent the 2nd letter. To each letter is 
assigned a binary number in the order of ABC and these 
numbers constitute cords for each letter. The letters 
supplied as the key input are coded in the same rule. 
The cords supplied as the key input is subtracted from 
the ?rst 10 bits of the bar-cord with respect to a number 
of ?gures of the letters supplied as the key input, for 
example, with respect to the input 2x5: 10 bits when 
the two letters “GR” are supplied as the input and the 
movement of the micro?lm 2 is controlled on the basis 
of a positive value, negative value or zero resulted from 
the subtraction. 

But, at the end of the input, if the “OR" key is de 
pressed, operation on the total ?gures of the bar-cord 
may be effected. 
As described above, the movement of the micro?lm 2 

is classi?ed into the following three conditions. 
(1) The micro?lm 2 is rectilinearly moved in X or Y 

direction. 
(2) The micro?lm 2 changes its direction of move 

ment from X direction to Y direction or vice versa. 
(3) The micro?lm 2 becomes stopped to await the 

next key input. 
The movement of the micro?lm 2 under the above 

conditions can be controlled in the following manner. 
If the bar-cord such as the second bar-cord for each 

half page and the third bar-cord for each line is com 
posed of two bar-cords A, B, at ?rst the bar-cord A is 
subtracted from the input cord and then the bar-cord B 
is subtracted from the input cord. If the remainder of 
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6 
the former subtraction is positive and the remainder of 
the latter subtraction is negative, the index word is 
present on the half page corresponding to the second 
bar-cord or on the line corresponding to the third bar 
cord. As a result, the direction of movement of the 
manuscript 2 is changed from the direction Y to the 
direction X and vice versa and then the micro?lm 2 is 
continuously moved. If both the remainders of the for 
mer and latter subtractions are positive, the wanted 
index word is present on the succeeding half page or 
line. As a result, the rectilineal movement of the micro 
?lm 2 is continued. 

If the remainder of the former subtraction is positive 
and the remainder of the latter subtraction is zero or 
both the remainders of the former and latter subtrac 
tions are zero, it is uncertain whether or not the index 
word is present on the half page or line concerned. As 
a result, the micro?lm 2 is stopped to await the next key 
input. Next, if the micro?lm 2 is moved in the Y direc 
tion in each half page, the ?rst par-cord represents only 
one index word. As a result, if the remainder of the 
subtraction of the bar-cord from the input cord is posi 
tive, the movement of the micro?lm 2 is continued. If 
the remainder of the subtraction of the bar-cord from 
the input cord is negative or zero, the micro?lm 2 is 
stopped. 
FIG. 5 shows a block diagram of one embodiment of 

the above described automatic micro?lm retrieval sys 
tem according to the invention. The spelling of an input 
index word obtained by depressing a key 1a of a key 
board 20 is supplied to an encoder 21 which functions to 
convert the index word into a cord which is then stored 
in a register 22. A bar-cord signal on a micro?lm read 
out by a bar-cord reading mechanism 23 is supplied to a 
memory 24 which functions to store the bar-cord signal 
therein. The content of the register 24 and the content 
of the memory 24 are delivered to a subtractor 25 which 
functions to subtract the content of the memory 24 from 
the content of the register 22. 
As described above, the number of ?gures of the 

operation is controlled by whether or not an OK key 26 
is depressed. The remainder of this subtraction is deliv 
ered to a stage movement controller 27 which functions 
to operate a stage driving device 28 so as to move the 
stage 3 shown in FIG. 1. 

In the present embodiment, the retrieval operation is 
started from a position 14 shown in FIG. 2 and located 
at the upper left end of the micro?lm 2. It is not always 
necessary to start the retrieval operation from the posi 
tion 14. It is possible to start the retrieval operation from 
any desired position on the micro?lm 2. In this case, if 
the remainder of the subtraction effected in the sub 
tracter 25 is negative, this negative value causes the 
stage movement controller 27 to reverse through the 
stage driving device 28 the movement of the stage 3. It 
is preferable to manually retrieve the index word when 
a number of index words each having the same spelling 
are arranged side by side on the micro?lm 2. 

In the present embodiment, the key input has been 
supplied to the system after the end of the stage move 
ment for the sake of convenience in explanation, but all 
of the key inputs corresponding to the spelling of one 
index word may be supplied at the same time without 
awaiting the end of the stage movement and the 0K key 
26 may be depressed. 
The above mentioned control operations may easily 

be carried out with the aid of a microcomputer. 
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The following Table 1 shows a capacity of a micro 
?lm having a size of 100x125 mm2 and bearing an 
English-Japanese dictionary recorded thereon with 
rates of reduction of H43 and 1/70, respectively. 

8 
two times larger than that of the transverse letter line. 
This can be effected by a lenticular lens arranged in the 
transverse direction. 
FIG. 6 shows one modi?ed embodiment of the micro 

?lm shown in FIGS. 2 and 3. 
Table l . 

I _ 2 In the present embodiment, each half page 30-1, 30-2, 
$261M size ‘£3; 2:2 . is divided into four regions 31-1, 31-2, . . . each 

Dictionary size (l Page) 80 X ‘55 mm: constituting the minimum unit. These four regions 31-1, 
Rate of reduction [/43 [/70 31-2, . . . are provided with bar-cords 32-1, 32-2, . . . and 

Size 0“ Pa8= 0" 1-36 >< 3-6 """z 1'14 >< 2-2 """z 10 bar-cords 33-1, 33-2, . . . , respectively. One bar-cord is 

2312:, pasts included 1 395 3 600 used as a reading bar-cord when the retrieval operation 
on 1 micmmm ' ' in the Y] direction is effected, while the other bar-cord 

is used for reading bar-cord when the retrieval opera 
. tion in the Y; direction is effected. In addition, each 

As seen fro!“ the Tame 1’ one volume ofthe Enghsfh' 15 column 34-1, 34-2, . . . of the four regions constitutes a 
Japanese dictionary is included on one micro?lm with group Each group is provided with two ba1,_cords 354 

. - , 

the rate of requcnon of 1/ 43' . . . . 36-1, . . . and 35-2, 36-2, . . . , respectively, either of these 
The following Table 2 shows the minimum line width two baHmrds may be read out In the present embodi_ 

of a letter used in the dictionary and a letter used in ment constructed as above described permits to Start the 
newspapers‘ 20 retrieval operation from any position on the micro?lm 

Table 2 2. In the above described embodiment, use has been 
Dicnonary Newspaper a made of a micro?che as the micro?lm, but a ‘strip 

Minimum line width 60 pm now" 86 Pm shaped micro?lm may also be used. In addition, in the 
Length of lane, L3 mm L8 mm [,3 mm above described embodiment, provision has been made 

25 of a bar-cord corresponding to the ?rst index word to 
. . . each divided re ion but rovision ma also be made of 

In the above Table 2, numerical values mentioned in bapcords congspogdingp to the ?rs: and last index 
the right column ‘ are the minimum line width and words 

length of letter of ?u.“ letter.'n.the newspaper which is As stated hereinabove, the system according to the 
reducsd t9 the letter m the dlcnonai-y‘ AS seen from the 30 invention has a number of advantages. In the ?rst place, 
Table ’ ".18 Clear that the hitter m thc. “e‘YsRaPe‘ ls it does not require any memory for converting the key 
lar?r 1? 3mm.‘ mi; 21c lg“? 1“ ‘h; con??? dlcgl‘znary' input into a position signal and hence is simple in con 

6 o .Owmg a e. 5 CW5 t C re a 10.“ e w‘i'en struction and does not require any troublesome opera 
the resolution and the visual ?eld on respective reading tion of preparing the cements Stored in the mcmory 
objective lenses having magni?cations of 20X and 40X, 35 Secondly, the System dogs not require any Special scam 
respectively‘ ning mechanism for reading out the bar-cords and 

Table 3 
Reading objective lens 20X 40X 

NA 0.4 0.63 
Reading out Number of visual ?elds 30 mm 30 mm 

One side of square 2L2 mm 21.2 mm 
visual ?eld 
Real visual ?eld 1.06 mm 0.53 mm 
Minimum line width 60 pm 86 pm 60 pm 86 pm 
of letter 

Writing in Resolvable rate of [/30 [/43 1/49 l/70 
reduction 
One side length of 
original visual ?eld 

31mm 45 mm 

As seen from the Table 3, if use is made of an objec 
tive lens having 20X and number of visual ?eld of 30 
mm, then it is possible to record the one side of the 
original at most 31 mm with 60 pm of the minimum line 
width of the letter and record the one side of the origi 
nal at most 45 mm with 86 pm of the minimum line 
width of the letter. As a result, it is necessary to use a 
letter whose minimum line width is at least 86 pm in 
order to record one side of 40 mm of the dictionary on 
the micro?lm. Thus, it is possible to prepare a micro?lm 
by using reduced newspaper letters. If the dictionary 
letter per se is used, an objective lens having 20X and 
number of visual ?eld of 37 mm must be designed. The 
capacity of the micro?lm for including the dictionary 
letters therein becomes 5 times smaller than that of the 
present embodiment. In addition, the longitudinal letter 
line is wider in width than the transverse letter line, so 
that it is possible to increase the capacity of the micro 
?lm for including the letters thereon by recording the 
longitudinal letter line with a rate of reduction which is 

60 

65 

25.9 mm 37.l mm 

hence is simple in construction. Third, the system can 
judge the retrieval operation by the key input con 
cerned in the course of the retrival operation and hence 
can effect the automatic retrieval operation at a high 
speed. Finally, the retrieval cords are recorded together 
with the contents of the dictionary on the micro?lm, so 
that any operation other than the ?lm changing opera 
tion is not required when the micro?lm is changed into 
a new one. 

FIG. 7 shows another modi?ed embodiment of the 
micro?lm shown in FIGS. 2 and 3. In the present em 
bodiment, a page 40 of an English-Japanese dictionary 
bearing letters whose longitudinal line is larger in width 
than the transverse line is recorded on a micro?lm. In 
the ?rst place, as shown in FIG. 7, the left and right 
columns of half page of the dictionary 40 are divided 
into 8 original visual ?elds 41, each having a transverse 
length of 40 mm and a longitudinal length of 20 mm. 
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Then, as shown in FIG. 8, the above mentioned one 
original visual ?eld 41 is reduced into I scale in the 
transverse direction only with the aid of a cylindrical 
lens to obtain a square visual ?eld. This square visual 
?eld is then reduced with a rate of reduction of l/ 30 and 
the reduced visual ?eld thus obtained is recorded on a 
micro?lm. In FIG. 8, the visual ?eld reduced to l/30 
scale is shown in an enlarged scale. 
Even though the transverse width of the original 

visual ?eld 41 is reduced into l/ 60 scale and the longitu 
dinal width thereof is reduced into l/ 30 scale, the longi 
tudinal line width is at least 2 times larger than the 
transverse line width, so that the reduced original visual 
?eld can be reproduced into a suf?ciently enlarged 
scale by means of an objective lens having a magni?ca 
tion of 20X. In addition, in this case, use may be made of 
an objective lens having a visual ?eld number of 19 mm, 
that is, use may be made of a microscope lens in general. 

If a dictionary is recorded on a micro?lm in the man 
ner as above described, it is possible to include 1455 
pages of the dictionary in one sheet of the above men 
tioned micro?lm having the size of 100x l25 mm2 with 
an extremely high record density. FIG. 9 shows an 
optical lens for effecting the recording step shown in 
FIG. 8 and FIG. 10 shows an optical lens for reproduc 
ing an information recorded on a micro?lm on a screen. 
A recording optical lens shown in FIG. 9 is composed 
of a re?ecting member 53, a cylindrical lens 54 for ef 
fecting a A reduction in the transverse direction only 
and a camera optical system 55 for effecting a l/30 
reduction in both longitudinal and transverse directions. 
The image of one original visual ?eld 41 is recorded 
through the reflecting member 53, cylindrical lens 54 
and camera optical system 55 on a micro?lm 6 with a 
transverse reduction rate of U60 and a longitudinal 
reduction rate of l/30. 
The reproducing optical lens shown in FIG. 10 is 

composed of a projection optical system 57 for effecting 
magni?cation of 20X in longitudinal and transverse 
directions, re?ecting member 8, cylindrical lens 59 for 
effecting magni?cation of 2X in the transverse direction 
only and screen 60. The information recorded on the 
micro?lm 56 is reproduced and projected through the 
projection optical system 57, re?ecting member 58 and 
cylindrical lens 59 on a screen 60. That is, the reproduc 
tion optical system is composed of a lens system having 
a ratio between longitudinal and transverse magni?ca 
tions which is an inverse number with respect to a ratio 
between longitudinal and transverse reduction rate used 
when the image of one original visual ?eld 41 is re 
corded on the micro?lm 56. 
As stated hereinbefore, the present embodiment per 

mits to record the image of one original visual ?eld 41 
on the micro?lm 56 with a rate of reduction which is 
larger in the transverse direction than in the longitudi 
nal direction based on the recognition that in general 
letters, signs, etc. have a longitudinal line which is 
wider in width than a transverse line. As a result, the 
record density per unit area of the micro?lm becomes 
large. In addition, when the record on the micro?lm is 
reproduced on the screen, it is possible to use a magnify 
ing lens having a small visual ?eld number, thereby 
making the reproduction optical system less expensive. 

Left and right columns of half page of the English 
Japanese dictionary may be divided into 8 original vi 
sual ?elds, respectively, each having one side of 40 mm 
in length. In this case, one original visual ?eld is re 
duced in the transverse direction into 1,: scale and then is 

15 

20 

25 

30 

40 

45 

55 

60 

65 

10 
reduced in both the longitudinal and transverse direc 
tion into l/30 scale. As a result, it is possible to include 
1455 pages on one micro?lm having a size of l00>< 125 
mmz. In addition, the information thus recorded on the 
micro?lm can be reproduced in an enlarged scale with 
the aid of an objective lens having a magni?cation of 
20X and visual ?eld number of 30 mm. 
FIG. 11 shows another embodiment of an automatic 

micro?lm retrieval system according to the invention. 
In the present embodiment, if keys 1a of a key board 1 
corresponding to the spelling of an index word to be 
selected are depressed, a stage 3 with a micro?lm 2 
disposed thereon is moved in X and Y directions so as to 
bring the index word selected by the depressed keys 1:: 
into alignment with the optical axis of an optical system 
4 and the contents of a dictionary or the like recorded 
on the micro?lm is projected on a screen 5. At the same 
time, the pronunciation of the index word is effected 
from a speaker 70. 
FIG. 12 shows a block diagram of the system shown 

in FIG. 11. The spelling of an input index word ob 
tained by depressing a key 10 of a key board 1 is sup 
plied to an encoder 21 which functions to convert the 
index word into a cord which is then stored in a register 
22. A bar-cord signal on a micro?lm read out by a cord 
reading mechanism 23 is supplied to a memory 24 
which functions to store the bar-cord signal therein. 
The content of the register 22 and the content of the 
memory 24 are delivered to a subtractor 25 which func 
tions to subtract the content of the memory 24 from the 
content of the register 22. 
As described above, the number of ?gures of the 

operation is controlled by whether or not an OK key 26 
is depressed. The remainder of this subtraction is deliv 
ered to a stage movement controller 27 to operate a 
stage driving device 28 so as to move the stage 3 shown 
in FIG. 11. 

In the present embodiment, the cord of the index 
word delivered from the key board 20 and stored in the 
register 22 is supplied to a phonetic sign memory 70 
which functions to convert the cord of the index word 
into an array of the phonetic sign cords. That is, the 
phonetic sign memory 79 functions to store the cord of 
the phonetic sign of each index word. If a cord corre 
sponding to the English word “phoneme”, for example, 
is stored in the register 22, a cord corresponding to 
“f6uni:m" is delivered from the phonetic sign memory 
79 to a sound synthesizer 80. The sound synthesizer 80 
is of a well known one which functions to pronounce a 
phonetic sign which is delivered thereto. The output 
from the sound synthesizer 80 is supplied through an 
ampli?er 81 to a speaker 70 which functions to pro 
nounce the contents stored in the register 22, that is, 
pronounce the index word selected by depressing the 
keys. In the case of English language, for example, the 
number of the phonetic signs inclusive of stress sign, 
etc. is about 60, so that the pronouncing mechanism 
becomes relatively simple in construction. 

In the present embodiment, the index word per se 
corresponding to the key input obtained by depressing 
the key has been pronounced. Alternatively, one por 
tion of the content corresponding to the index word 
may also be pronounced. 
As stated hereinbefore, the present embodiment can 

store the phonetic sign only necessary for phonetically 
synthesizing in the sound synthesizer 80, so that it is 
possible to make the store capacity small and as the 
memory, a magnetic bubble, semiconductor memory, 
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etc. may be used and hence the system becomes small in 
size. In addition, the system requires few mechanically 
operable members and hence is long in life. 
FIG. 13 shows a further embodiment of an automatic 

micro?lm retrieval system according to the invention. 
In the present embodiment, provision is made of mem 
ory writing in keys 90 and memory reading out keys 91 
on the key board 1. If the index word which has once 
been retrieval is to be stored in a memory, after the key 
input corresponding to the index word has been ob 
tained by depressing the key, the memory writing in key 
90 is depressed so as to store the index word in the 
memory. If the index word whose contents are stored in 
the memory is to be retrived, the memory reading out 
key 91 is depressed, as a result, it is possible to retrieve 
the index word whose contents are stored in the mem 
ory. 

In the present embodiment, provision is made of four 
memories and hence four memory writing in keys 90 
and four memory reading out keys 91 are provided on 
the key board 1. But, it is suf?cient to provide at least 
one memory. 
FIG. 14 shows a block diagram of the system shown 

in FIG. 13. If a memory writing in key 90 is depressed, 
the content in the register 22 is written into a memory 
92. If the index word of the content in the memory 92 is 
to be retrieved, a memory reading out key 91 is de 
pressed. Then, the content in the memory 92 is supplied 
to the subtracter 25 which functions to compare the 
content in the memory 92 with the content in the mem 
ory 24, that is, with the barcord which has been read 
out. The above comparison is basically the same as that 
previous comparison in which the content in the regis 
ter 22 is compared with the content in the memory 24. 
But, it is clear that the operation must be effected under 
the same condition as the OK key is always depressed, 
that is, the operation must be effected with respect to all 
?gures of the memory (with respect to 100 bits in the 
present embodiment). 

In the embodiment shown in FIG. 14, only one mem 
ory has been shown for the sake of simplifying the 
drawing, but in the embodiment shown in FIG. 13, 
provision is made of four memories. 
The stored index word may be displayed. In this case, 

it can easily recognize what kind of word is stored in the 
memory. 

In the present embodiment, the cord representing the 
index word has been stored in the memory, but the 
spelling of the word before encoding may be stored. In 
addition, that position per se of the index word at which 
it is located may be stored. It is a matter of course that 
the record on the micro?lm is not limited to the Eng 
lish-Japanese dictionary. In addition, the index words 
corresponding to the key input obtained by depressing 
the key may be written into the memory 92 in succes 
sion so as to be automatically stored therein. 
As stated hereinbefore, the present embodiment is 

capable of storing at least one word to be retrieved and 
retrieving such word by depressing a given key only 
one time, whereby the present embodiment is conve 
nient in the case of comparing the meanings of a plural 
ity of words with each other. 
FIG. 15 is an enlarged plan view of a further modi?ed 

embodiment of the micro?lm shown in FIGS. 2 and 3. 
In the present embodiment, the contents of a dictio 

nary or the like are recorded on portions 100-1, 100-2, . 
. . , with respect to each column, provision is made of 
bar-cord 111-1, 111-2, . . . showing the ?rst and last 

12 
exhibit words of that column. The cord 111-1, for exam 
ple, shows the ?rst and last exhibit words included in 
the column 100-1. In addition, signs 112:1, 11.2-2, . . . are 
bar-cords corresponding to each exhibit word and a 
bar-cord showing the phonetic sign of the exhibit word. 
The bar-cord showing the exhibit word is composed of 

' 100 bits, for example. English alphabet is composed of 

0 

40 

60 

26 letters, so that 1 letter can be represented by 5 bits. 
The bar-cord of 100 bits can express the exhibit word 
composed of 20 letters. In addition, there are 60 differ 
ent kinds of the phonetic signs, is that if 6 bits represent 
1 phonetic sign and the bar-cord representing the pho 
netic sign can represent 120 bits, the bar-cord can repre 
sent 20 phonetic signs. 
FIG. 16 shows a block diagram of a modified embodi 

ment of the system shown in FIG. 11. 
If the bar-cord 111:1, for example, is read out, this 

read out bar-cord 111-1 is compared with the input 
spelling obtained by depressing the key so as to judge 
whether or not the input word obtained by depressing 
the key is present in the column 110-1. If such input 
word is absent in the column 110-1, the next bar-cord 
111-2 is read out. On the contrary, if such input word is 
present in the column 110-1. those bar-cords 112-1, 
112-2, . . . showing the spelling of each word in the 
column 110-1 are read out in succession until. such bar 
cord coincides with the input spelling obtained by de 
pressing the key. 

In the present embodiment, if the desired word is 
retrieved, the phonetic sign of the index word retrieved 
in the memory 24 is directly supplied to a sound synthe 
sizer 30 which functions to deliver an output sound 
signal for pronouncing the phonetic sign upon receipt of 
the input code of the phonetic sign in a well known 
manner. The output from the sound synthesizer 30 is 
supplied through an ampli?er 31 to a speaker 70 which 
when driven functions to pronounce the index word. 

If the phonetic sign cords recorded on the micro?lm 
are made large in number, it is possible to pronounce a 
part of the content of the manuscript and the present 
embodiment, therefore, may be applied to a cookery 
book. 
As stated hereinbefore, the present embodiment is 

capable of recording the phonetic sign on the micro?lm 
and hence making the memory small in capacity with 
out storing the pronunciation of the index word in a 
separate memory. 

FIG. 17 shows a still further modi?ed embodiment of 
the micro?lm shown in FIGS. 2 and 3. FIG. 18 shows 
an initial position determining mark shown in FIG. 18. 
A micro?lm 2 is successively retrieved by a third bar 
cord 13-1 in Y direction. By taking such retrieval opera 
tion of the micro?lm 2 into consideration, an initial 
position determining mark 116 is formed into a region 
located in front of the third bar-cord 13-1 viewed in the 
Y direction of the micro?lm 2 (a region located at left 
upper in FIG. 17) and lying on a center line of the third 
bar-cord 13-n successively arranged in the Y direction, 
the region being larger than the third bar-cord. The 
region where the initial position determining mark 116 
is formed has a size such that a position determining 
mechanism which makes use of a conventional mechan 
ical switch, for example, can reliably locate the bar 
cord reading head 6 (FIG. 1) at any position within this 
region 116. 
The present embodiment permits the micro?lm 2 to 

move in a manner such that the bar-cord reading head 6 
can scan the above mentioned region 116. When the 








